Differential expression of inflammatory mediators in radiation-impaired wound healing.
Radiation impairs healing, although the underlying mechanisms are not clearly defined. Normal healing requires a fine balance of promoting and inhibiting factors. We hypothesize that there may be a down-regulation of promoting factors (nitric oxide) and, in turn, an up-regulation of healing inhibiting factors (TNF-alpha and IFN-gamma) in the wound after radiation. Groups of 10 rats were irradiated using single dose 12 or 24 Gy electron radiation at the dorsal skin. Control rats were sham-irradiated. On Day 5 a skin incision in the irradiated area was performed and polyvinyl alcohol sponges were inserted subcutaneously. Rats were sacrificed 10 days later to determine the wound-breaking strength and reparative collagen deposition. Nitrite and nitrate (index of NO synthesis), TNF-alpha, and IFN-gamma were measured within the wound fluid. Expression of the inducible NO-synthase (iNOS) was investigated by immunohistochemistry. Wound-derived fibroblasts were tested in vitro for NO and collagen synthesis. Irradiation significantly reduced wound collagen deposition and wound-breaking strength (P < 0.05). Impaired healing was reflected in diminished wound NO synthesis and iNOS expression (P < 0.01). TNF-alpha and IFN-gamma were increased in irradiated wounds (P < 0.05). Ex vivo, NO synthesis and collagen deposition by fibroblasts from irradiated rats were decreased (P < 0.01). In vitro irradiation of fibroblasts from nonirradiated rats decreased both NO and collagen production (P < 0.01). Radiation-impaired healing is reflected in an imbalance of promoting and inhibiting factors, leading to increased levels of TNF-alpha and IFN-gamma and decreased NO expression in the wound.